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_ ‘The following tests were nade = a 1st x zalyoe 
© Gas Engine at 1214 Spring carden Street:— : : 
“The gas used in this engine is generated by a 
1 Otto Suetion Gas Producer. 
“At the request of the nanufacturere a detailed 
| description of the Sukdinas is not given. 


‘The Plant consists in the main of the producer, 


The Producer consists of a cylindrical stove 


ined with fire brick and filled with anthracite coal, 


ith a grate below and a coal hopper and cover above. 
‘The admission stroke of the engine draws air 
through the producsr. This air circulates above a 


yee 


water seal and, as ae fire is next this seal, takes up 


certain amount of moisture. This mixture is drawn 


5 eth 
a 


all ite impurities by coming in contact with coke and 


other porous material and running water. The gas then 


* 


continues, under the suction of the edmission stroke, 
‘wi is lead through a 6" pipe into a wrought iron 

receiver 4' long by 2' in diameter. Here the gas 
deposits all the es sania in the scrubber 
and from here enters the mixing chamber from whence it 
enters the cylinder of the engine. 

The producer fire is renewed every week so that 
oe the Waal kik wail were weighed out on Saturday selaiilen 
oe in the nieetadear to be ready on Monday morning. 

The producer was stoked twice daily, once is 
the morning and once at noon. | The average amount put 
in to start the producer haa ink: about 165# every noon 

ik diiei 2008 i ees | 
| Sic el A nice ook an in buckets. The 
sr shies coat ct ack ha eek part Sed be 
and dried before weighing. The total weight of ashes” 


for one week was found and a fraction of this equal to 


was taken as the amount for three days. The 
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"fraction represents sine ratio of the Length of the test 


Ae the ‘total time me engine is run in one week. 
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chy, ee obtaiaed by means of a bend 
Prony Brake. This brake worked on a broad pulley bolted 
Ee the fy wheel of the engine. The load was obtained 


by hanging known weights on the arm of the brake. 


test cards were taken every five minutes for 20 


minutes together with all the other readings taken in 
ree day run, except the quantity of water used in the 


"scrubber. 


The engine run by the producer plant is design #9 
Gitta Engine, deni.gaed. for. 48 herse.porax. xith producer gas 
a sf af Te 
and 60 horse e power with city gas, made by otto Sas Engine 
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“The engir ne. is of. the four asia type governed 


nae 
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The engine frame, cylinder, water jacket and 


ad 


cylinder head are all cast in separate pieces, and thus 


repairs may be easily and quickly made. 
In this engine all the valves are poppet valves 
| seated in casings separate from the engine head, but — 


ss seeured by means of bolts and nuts. 


The exhaust gases are led direct to a wrought 
iron muffler and then to a second muffler in the cellar. 


From here the exhaust gas is admitted to the base of the 


chimney. 
The engine is water jacketed throughout. 
‘This cooling water is led to the engine through a tye" 


pipe. To keep the exhaust valve cool, a separate. 


’ 


outlet is provided from it to insure free circulation 


around the casing. 
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In case the producer should break down, the 
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engine is fitted so that it can continue running on 


bes 


city gas without loss of time. 


sine It this plant city gas is used to start the 
_ engine but this is not necessary. It can be started 
_ producer gas, but it takes more time to do this. 
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The average time of starting the engine, including hand 
compression of the eieat charge, is about two minutes. 
The amount of city gas used in starting was 
from 40 to 80 cu.ft. depending on the quality of the 
producer gas. Rea ae becomes bettwr after one or two 


days of running, from the time the fire is first made up. 
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The following determinations were mades- 
Total ei eesias per I.H.P.-hovr, the a ee 
ordinary load of running i. heat iain ad set by 
jacket water, amount of water used in producer and 
scrubber per I.H.P., and the mechanical efficiency of 
the engine. ‘al sak the last were determined by a test 


of three whole working days, starting at 7 A.M., stopping 


from 12 to 12.30 P.M. and shutting down at 6 P.M. The 


following observations were taken every fifteen minutes 


for the whole three days:- 


(1) Indicator cards. 


(2) Revolutions. 


(3) Explosions. 

(4) ae ere of water to jacket. 

(5) Temperature of water leaving eal (cylinder). 
(6) Temperature of water leaving jacket (exhaust valve). 
(7) ees of water passed through scrubber & producer. 
(8) Quantity of water passed through cylinder jacket. 

(9) Quantity of water passec through exhaust jacket. 

The indicator cards were taken from a Thomson 
indicator with a small size piston and a 100# spring. The 
indicator was screwed to a tap at the end of the cylinder 
and run by an Apgar reducing rig. The Apgar rig was 
held between tue piston and crank by a wrought iron brace, 


which was held by the lock nuts on the main bearing cap. 
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A calibration of the indicator spring gave 199.27 instead 
of 200# as the woke of the spring using lig ota piston. 
Revolutions were counted with a continuous revolution | 
counter worked by a pin in the end of the cam shaft. The 
actual revolutions were therefore twice the ae ae of 
the revolution counter. 

Explosions were counted by means of a continuous. 
revolution counter, attached to the arm operating the 

gas admission valve. The readings of this counter 
corresponded therefore to the actual number of explosions. 

The temperature of 1 itn was ohtained 
by introducing a thermometer well into the pipe line, 

about four feet from where the water entered the jacket. 

‘The temperature of the water leaving jacket was 
found from a thermometer hung in the waste pipe. The 
temperature of the water leaving the jacket eae the 
exhaust valve was found in the same way. In working up 
results the mean value of the various bal otuees was 


taken by averaging them up for each day -separately. 


Fahrenheit thermometers were used, 
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_The quantity of water used by the producer and 


scrubber was measured by an Empire Meter, made by Standard 


: 


‘eter Company, New York, reading gallons, introduced in 
the pipe line leading to the producer. A calibration of 
this meter gave .980 as a correction factor. 

The water through the Jacket was measured by 
the Schaatter & Budenburg meter, reading cubic feet, 
‘placed in the exhaust pipe leading from the cylinder 
jacket. A calibration of this meter gave .988 as 
correction factor, Both this meter and the one above 
had a by-pass and as in order to cut them out & 


necessary. 


The water passing through the jacket around the 
exhaust valve, was measured directly with a tank and 


scales; it was carried out of the engine room into the 


shop by a 378! pipe in which a thermometer was introduced 


about 2 feet from the exhaust jacket. 
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ees INDICATED HORSE POWER. , 
tite cine TD, tar ‘oughly wg eel uelaked on 
, ollows:- The ae esi under the load, due to the 
"shop, dana aks from ‘ua te four explosions; the governor 
would then cut off the gas for several revolutions and 
E aates series of explosions would occur. a the 
Dedicates ecards, a whole series was $a eee o.. 
The first explosion always gave a card smaller than the 
- following ones. This card is called the “low” one, the 
idee tai. The high cards, in each pic were 
sean Siiict ba ‘cata, oe) get the mean area, the ratio 
ef high asin to low ae alia for the whole day's rune 
“Suppose this to be 2:1. The mean “high” area was ibe 
given a value of 2 sei. the ee vileiat 1; they were 


then added and divided by 3. The K.E.P. was found by 


dividing this resultant area by 3.45", which was the 


uniform length of the cards, and multiplying by 199.2, the 


scale of the indicator spring found by calibration. The 


engine constant 


was taken as explosions 
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per minute. 


Example:— Mean high card area, for first day’s run= 1.17 


square inches. Mean low area = .857 square inches. 


Ratio = 2.23:l. Resultant card = 2.25 507 tye 7 = 
7.24 


1.08 square inches. Length = 3.45 : 


Area of 13" piston = 152% Explosion per minute = SJ./ 


MEP = /. fo ot 
MEP = nee ett.& Les 


JH. P= 62-5 K%22.5XIT27XS3M @ | OO7SE X62.3XS3) 
42. X FII00 


=— 235, Co : 
BRAKE HORSE POWER. 
The brake horse power was calculated as follows: 
Brake arm 3.06 feet. Brake constant= Z**xF0C _ po0cs82 


TIFeoao. 


B.H.P. = .000582 x load on brake x revolutions per minute. 
Example:- Load= 2907. R.P.M. = 216. 
vu. - 000882 x 290 x 216 = 36.4 | 

The heat carried off by the jacket water was found 


as follows:- (1) From cylinder jacket (first day's run) 


Mean feed temperature = 57.2°F. Mean temperature water 


leaving jacket = 99.8°. B.T.U. carried off per pound 


42.8 B.T.U. Total weight of water in day's run = 15900f, 
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139 0OX42.3X7P 
Total heat = 13900 x 42.8 B.T.U. or #sa00 x600 2 I-THF 


(2) Exhaust jacket. Mean feed =57.2°. Mean temperature 


leaving = 109,.5°. 5.T.U. per pound = 52.5. Total 


water per minute = 5.44. ~ 


: XGF2.5 X778 
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Horse power carried off 


ymin. 
Total horse power, carried pee 2s. sl eS 25.8 
6.73 


a : 
30.035 PRiepeprrety < 


JACKET HORSE POWER. 4 BRAKE 7esT.) 


Example:— (1) Cylinder Jacket 


Temperature jacket water (mean) = 118°F. @= 56, 
Temperature feed water (mean) = 61° Q,= 29.1 
. $6.9 BTU 


Amount water = 13.2 cubic feet in 31 minutes. 
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EXHAUST JACKET. 


Temperature water leaving jacket = 124° Q= 42.1 
Q,= 27: i] 
Temperature water, feed = 61 ig 637. O087TU 
: ge 
Amount water = #13 in 31 minutes. | 
Horse power = F/AKESKIIE 1S” Phkentey\ | 
‘ SIXFFOOO. 


Total = 15 + 55.7 = 50.7 horse power, Pexsiereete . 


Tah? = 38 pe: 


Finke Rests. 
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Coal per hour of running = 37.4¢ 


Mean I.H.P. (including 31.5 hours at 25.03 I.H.P. and 


I.H.P's,. of 38 and 52.2 for brake test runs of 31 minutes 
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renee srt sessed en en eer remem notion 


# a 


and 11 minutes eee = Se 25,3 


Coe. par 1.8.F,. howe — 37,4 ase 1.48 i 
ae os .2 

Coal for starting = 574i on SES per hour of running 

10# per hour. 


Coal per I.H.P. hour = fecal ta San 1.88# 
Oe a a 
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| TNDICRTOR DPRING CALIBRATION 


FR eSSUREs | PRESSURES 
ASCENDING DESCENDING 
AcrunL | END'C | ACT. AcTuRL | END | ACTUAL 
PounbS Pounps) FNOC _Poynos Pounps INDC 
10 10 |.00 10 10 1.00 
c.O 20 | loo 20 20 | loo 
30 30 | 100 36 1 Si 169 
40 40 |.00 40 41 G76 
50 50_| Lee 50: 50 980 
GO GO 1.00 60 ©0 ).00 - 
10 70__| J0o 70 TO | oo 
80 80 | 100 So TF ul Bet 
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FAT S804 9,19 4564 920 4638921 197 100 Ie) G | 
pat 4201/1 1.26 53291928 4673.928 229 | foy 118 | Go - 
G32 \G516 93215985 433 | 468s! 432 252 1/07 116 | GO g@ 
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First DAY. MERN RESULTS 


GAs |GRus | Jacket 


RPMIEXPL| THPirseecdrien He | lo | Trl Tx 
222 548258 | 8.04 7-9) 30.1. 572 1095 7198 


SECOND DAY MEAN RESULTS 
219 4G! 23.1 9.06 888 286 58.5 Ih We: 


THIRD Dray. Mean Resorts 


219 |4%2 26.2 676 782 291) 583 1045 4%5° 
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CRB RATION OF evLNDER METER. 
TIME METER READINGS. SCALES FEADINGS 


METER CU.Ft = 745 ACTUAL = £2 = 75 


‘Correction factor = ot = ,9§0 
at Moo" fer hoor. Frate actually used / 


= (0007 per hour. 
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ull ALIBRATION OF \SCRUBBER METER. | 


PIME METER FPREADINGS. SCALES READINGS 


CALS. - POUNDS 
10.39 36. / 124 
| V/ sys 2 /00./ E50 


IMETER POUNDS= S$. <i FAlCTuAL 28$= 526 


Llorrection | actor = ——* 526 _ & at 
fe Fse = 788 


rate used — 2/0, gals per hour. 
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